Abstract. This two-study report investigates the equivalence of the Dutch Therapist Adherence Measure Revised (TAM-R) to the US original. The TAM-R is a questionnaire measuring therapist adherence to the treatment model of Multisystemic Therapy (MST). Monitoring of therapist adherence is essential for evidence-based interventions to ensure the quality of the delivered treatment. International implementation of the TAM-R assumes cross-national equivalence, even though this assumption has never been investigated. In study 1 Rasch analysis was applied to 1,875 Dutch TAM-R reports and the response category frequency distributions of the items of 1,875 US TAM-R reports. Response frequencies were more heavily skewed in the US compared to the Netherlands and several items showed Differential Item Functioning (DIF). Study 2 investigated whether adaptations to the translation of the items and response categories could improve equivalence. For this purpose, 237 families were randomly allocated to 1 of 3 versions (original TAM-R, adapted items only, adapted items and response categories) and the analyses from study 1 were replicated. Results indicated that equivalence was not improved by the adapted translations. The article concludes with a discussion of several potential other sources of bias, such as differences in sample characteristics, implementation of MST, and response styles.
Therapist adherence to the treatment model is increasingly being recognized as a crucial aspect of effective interventions, as adherence to the evidence-based protocol is necessary to guarantee successful dissemination across multiple settings. To closely monitor therapist adherence, reliable instruments should be incorporated in the treatment (Perepletchikova, 2011; Schoenwald, 2011) . Moreover, with cross-national dissemination of treatments, these instruments should be equivalent across cultural or linguistic groups and scores should be interpretable in the same way (Byrne & Van de Vijver, 2010; Van de Vijver & Tanzer, 2004) . The current study aims to investigate the equivalence of the Dutch Therapist Adherence MeasureRevised (TAM-R; Henggeler, Borduin, Schoenwald, Huey, & Chapman, 2006) to the United States (US) original.
The TAM-R was developed in the US to assess therapist adherence to the treatment model of Multisystemic Therapy (MST). MST is an evidence-based intervention for youth with serious antisocial behavior, which incorporates an elaborate quality assurance system to ensure the same quality of treatment (and thereby achievement of desired outcomes) across sites. This system contains multiple layers of continuous data-driven and qualitative feedback loops to monitor and support treatment and implementation fidelity at the level of the therapist, supervisor, consultant, and organization (Henggeler & Schoenwald, 1999; Schoenwald, 2008) . Being the primary linkage with the family, the therapist is critical in achieving desired outcomes for youths and families and the quality assurance system therefore centrally evolves around supporting and sustaining therapist adherence (Henggeler & Schoenwald, 1999) . The TAM-R is used to monitor therapist adherence. Scores on the TAM-R are used to inform qualitative support from supervisors and consultants (Henggeler, Schoenwald, Borduin, Rowland, & Cunningham, 2010) . MST Services (MSTS; www.mstservices.com) was founded to support communities in the development and implementation of MST using this quality assurance system (Henggeler, 2011) .
In the large-scale dissemination of MST both within and outside of the US, MST Services also paid attention to linguistically and conceptually equivalent translation of all instruments and materials (Schoenwald, Heiblum, Saldana, & Henggeler, 2008) . However, as far as we know, it has never been studied whether equivalence was actually achieved. Nonetheless, therapist adherence monitoring is conducted worldwide using an adherence threshold of .61, meaning that 61% of the items of the TAM-R should be scored as indicating adherence. Moreover, therapists should pass this threshold in 80% of their cases (MST Institute, 2012) . By setting these targets internationally, international equivalence of the TAM-R is assumed, yet without the necessary evidence base. Lack of evidence of the equivalence of the TAM-R hampers international comparison, as it cannot be assumed that these scores can validly be compared across countries, nor that they can be measured against the same targets. The current study aims to address this gap by investigating the equivalence of the US and the Dutch TAM-R.
Equivalence will be evaluated using the theoretical framework by Van de Vijver and Tanzer (2004) . Equivalence can be described as the opposite of bias and is a prerequisite for score comparison across cultural or national groups. Bias occurs if score differences on the indicators (in this instance: the TAM-R) do not correspond to differences on the underlying trait (in this study: therapist adherence). Van de Vijver and Tanzer (2004) list several typical sources of bias, such as poor item translation, sample differences, differences in the administration and instructions of the instrument, differential familiarity with the material and response categories, differential response styles (e.g., social desirability or extremity scoring), differences in the underlying construct, or differential appropriateness of the behaviors tapped by the items.
In study 1 the equivalence of the TAM-R is investigated using Rasch analysis. This analytical approach is particularly suitable for studying cross-national equivalence as it allows identifying items functioning differentially across groups (Bond & Fox, 2007) . Study 2 examines the influence of one typical source of bias, namely poor item and response category translation. Aim is to test an adapted translation of the Dutch TAM-R, which attempted to improve the equivalence of the Dutch TAM-R to the US original.
Study 1 Method Participants and Procedure
The Dutch TAM-R is completed by the primary caregiver during monthly telephone interviews of families receiving MST. Data was collected from July 2009 to November 2011. Three institutions participated. Questionnaires not administered in Dutch were excluded. The TAM-R was completed by 580 families, providing 1,875 completed TAM-R reports over an average of 3.24 administrations per family (SD = 1.59). They were served by 63 therapists.
Based on routinely collected data, sample characteristics are discussed below. Dutch youth were on average 15.2 (SD = 1.4) years of age, 67% were male, and 25% of the adolescents were from a minority ethnicity. The adolescents showed borderline internalizing problem behavior at the start of MST (mean T-score of 60.7, SD = 9.8) and clinical externalizing problem behavior (mean T-score of 68.0, SD = 10.0) based on the Child Behavior Check List 6-18 (CBCL; Achenbach & Rescorla, 2001) . Of the primary caregivers, 26% were from a minority population and the majority had attended at least high school (84%) with 5% having had no education at all.
The US data consisted of response category frequency distributions of the items of the US TAM-R, made available by MST Services over the same time period as the Dutch data collection. Data underlying these distributions was simulated and a random sample of 1,875 reports out of over 89,000 US TAM-R reports was selected. Published US sample characteristics from the US transportability studies were used to describe the US population, as no background information on this specific sample was available. Because the transportability studies aimed to investigate factors influencing successful dissemination and implementation of MST across community sites (Henggeler, 2011) , it can be assumed that these samples are representative of the MST population in the US. In the US, adolescent mean age was 14.0 years, 65% were male and 40% of the adolescents, and 35% of the primary caregivers were from a minority ethnicity (Schoenwald, Carter, Chapman, & Sheidow, 2008; Schoenwald, Chapman, Sheidow, & Carter, 2009 ). The majority (66%) of the US caregivers completed at least high school (Schoenwald, Carter, et al., 2008) . The US adolescents showed borderline internalizing problem behavior at the start of MST (mean T-score of 62) and clinical externalizing problem behavior (mean T-score of 69) based on the Child Behavior Check List 6-18 (CBCL; Achenbach & Rescorla, 2001 ).
Measure
The Therapist Adherence Measure-Revised (TAM-R; Henggeler et al., 2006) consists of 28 items, which can be scored on a 5-point Likert scale (1 = not at all, 2 = a little, 3 = some, 4 = pretty much, and 5 = very much). The items assess the therapist's adherence to the MST clinical process and the nine principles of MST according to the primary caregiver. Based on US Rasch analysis the rating scale was collapsed into two categories (category 1-4 = 0, category 5 = 1) for scoring purposes (MST Institute, 2012) . The Dutch TAM-R was introduced in the Netherlands after translation and back-translation by two independent translation offices and after approval by MST Services. The US and Dutch TAM-R can be found on http://www.mstinstitute.org/qa_program/tam_languages. shtml.
Analyses

Rasch Analysis
The Dutch TAM-R was fitted to the Andrich Rating Scale Model (RSM), a Rasch model for Likert scale data, which was based on joint maximum likelihood estimation using WINSTEPS (version 3.73, Linacre, 2011a) . Procedures by Mallinson (2011) were followed to examine whether multilevel modeling was necessary to account for the nested structure of the data (therapists [upper level] were rated by a number of parents [middle level], who each completed the TAM-R on a monthly basis while treatment was ongoing [lowest level]). This procedure consisted of crossplotting questionnaire score estimates (in Rasch terminology ''person measures'') based on the whole sample against questionnaire score estimates based on one random measurement per family. Care was taken to include an equal proportion of each measurement moment in both samples. Questionnaire score estimate differences smaller than 0.5 logits would indicate that the nested structure of the data had a negligible effect on the estimates and could therefore be ignored (Linacre, 2011b) . This procedure was replicated to test for nesting of families in therapists by taking one random measurement per therapist. Results showed that the largest discrepancy was 0.14 logits when testing for multiple measurements within families and 0.18 logits when testing for multiple measurements within therapists. This means that the nested structure of the data had a negligible effect on the estimates and that multilevel modeling was not deemed necessary.
Unidimensionality, a major assumption of the RSM, was analyzed using a Principal Component analysis (PCA). The purpose of the PCA was not a thorough evaluation of the structure underlying the TAM-R, but rather an examination of the appropriateness of the assumption of unidimensionality. Without unidimensionality underlying the questionnaire, the RSM cannot be fitted to the data reliably. For this purpose three criteria were used: (1) the variance explained by the first component should be at least 40%, (2) the first eigenvalue should be at least five times greater than the second eigenvalue, and (3) all items should load .30 or higher on the first component (Carmines & Zeller, 1979; Hambleton, Swaminathan, & Rogers, 1991) .
Further, category thresholds should be ordered to allow for reliable estimations of the item measures and questionnaire scores, and the thresholds should be at least 1 logit apart from one another to allow for clear differentiation (Bond & Fox, 2007) . Reliability of the scale was assessed with the person reliability index (comparable to Cronbach's alpha, it should be > .80) and the person separation coefficient (signal-to-noise ratio, it should be > 1.50, Tennant & Conaghan, 2007) . Item infit and outfit mean square standardized residuals (MNSQ) were used to test for model fit, as these are relatively independent of sample size (Smith, Rush, Fallowfield, Velikova, & Sharpe, 2008) . MNSQ is a chi-square statistic divided by its degrees of freedom and is standardized (mean = 0, SD = 1).
Values exceeding 2.00 indicate a distortion of the data (Bond & Fox, 2007; Linacre, 2011b) .
Cross-National Comparison
First, the response category frequency distributions of both countries were compared to gauge the extent to which differences at item level might be systematic across the whole questionnaire. For this purpose, 28 (for each individual item) Fisher's Exact tests with a p-value of .05 (Bonferronicorrected to a p-value of .0018) were conducted. Also, the percentage of reports passing the adherence threshold of .61 set by MST Services was investigated.
Second, Differential Item Functioning (DIF) was examined to investigate whether Dutch items functioned differently from US items. An item shows DIF when subjects from different groups, who are equal in their level on the underlying trait, do not have the same probability of endorsing a test item (Bond & Fox, 2007) . Items were considered to show DIF when the difference between the item measures of both countries was both significant (with a Bonferroni-corrected p-value of .0018) and larger than 0.5 logits (Linacre, 2011b) .
Results
Rasch Analysis
Unidimensionality was analyzed with a PCA. The explained variance of the first and second factor was 48.9% and 7.1%, respectively, with corresponding eigenvalues of 13.7 and 2.0. All items had their highest positive loading on the first factor, which was at least .50 for all items. This means that all criteria for unidimensionality were met and fitting the RSM was deemed appropriate.
The lowest two category thresholds were not ordered, which hampered reliable estimations of the item measures and questionnaire scores (Table 1) . Nevertheless, the category measure and the observed average measure (the mean questionnaire score per category) were increasing monotonically, suggesting that the categories themselves were not disordered. Instead the observed disordering is considered the result of the low frequencies of categories 1-3 (Adams, Wu, & Wilson, 2012) . Also, the first three thresholds were closer to one another than 1 logit. By collapsing the categories 1-3 the fit of the rating scale was improved and all criteria were met. Therefore, the 3-point rating scale was used for further analyses. Reliability and model fit of the TAM-R with 3-point rating scale were found to be good: Person reliability was .88, person separation was 2.86, and all items had their MNSQ values below 2.00. From here on, 11145 will be used to refer to this 3-point rating scale, indicating that the first three categories were recoded to be the same and only categories 4 and 5 were maintained as separate categories. The US scoring system of collapsing the categories 1-4 and only preserving category 5 will be referred to as 11115, while the full 5-point scale will be referred to as 12345, since all five categories are being maintained.
Cross-National Comparison
Fisher's Exact tests of the 28 items showed that the response category frequency distributions of the US and the Netherlands were significantly different for all items, except item 16 (''My family was sure about the direction of treatment''). US parents choose category 5 (= very much) 75% of the time, which was significantly more often than the Dutch parents (52%). In contrast, category 4 (= pretty much) was scored by 28% of the parents in the Netherlands compared to only 17% in the US. The percentage of Dutch reports passing the adherence threshold was 44% when using the US scoring system of 11115 and increased to 65% when using 11145. In comparison, 70% of the MST clients in the US reported adherence above the threshold of .61 (MST Institute, 2010) . DIF analysis showed that seven items (namely item 2, 3, 9, 10, 16, 19, and 20) fulfilled the criterion of being both significant and showing a difference larger than 0.5 logits when using 11145. Interestingly, the number of items with DIF increased to 14 (2, 3, 4, 8, 9, 10, 15, 16, 18, 19, 20, 21, 23 , and 26) when using 11115.
Discussion of Study 1
The purpose of study 1 was to evaluate the equivalence of the Dutch TAM-R to the US original. First, several items showed differential item functioning. This means that respondents with a similar questionnaire score (and thus a similar assumed trait level) in the US and the Netherlands do not respond in a similar manner to certain items. As a consequence, these items lead to bias or nonequivalence: The same score on the TAM-R can no longer warrant a similar ability on the underlying trait (therapist adherence).
Secondly, this study showed that US response frequencies are more heavily positively skewed than Dutch frequency distributions for the questionnaire as a whole; all items but one had a significantly different distribution. This lack of a comparable distribution across almost all items could point to problems of nonequivalence at a more general level, affecting how the TAM-R as a whole is functioning across countries, besides bias at the level of specific items.
Interestingly, the discrepancies between the Netherlands and the US increased when applying the US scoring system (11115). Since this scoring system is based on the US frequency distributions and is applied to all items, this increase in discrepancy corroborates the hypothesis of nonequivalence at the level of the questionnaire.
An expert panel (consisting of four experienced interviewers from the call-center collecting Dutch TAM-R data and six Dutch MST consultants, one of whom was bilingual) suggested that several of the items with DIF have a different meaning in the two countries (e.g., Dutch items being formulated more strongly or emphasizing different aspects of the question) and that an adaptation of the translation might improve equivalence. Also, the response scale was thought to be quite unfamiliar to Dutch parents, which may influence the manner in which it is used and thereby influence the questionnaire as a whole. Study 2 was set up to investigate poor item and response category translation as a potential source of nonequivalence. Aim was to attempt improving the equivalence between the Dutch and US TAM-R through adaptations of the translation of the items and the response categories.
Study 2 Method Procedure
For study 2, the translation of the Dutch TAM-R was adapted, such that items showed more similarity in structure, content, and intent to the US TAM-R, but also that response categories were more familiar to Dutch (item 6, 7, 11, 14, 16-18, 22, and 24) . Secondly, some items were adapted in order to be easier to understand or provide a grammatically more correct sentence (item 6, 7, 9, and 10). Lastly, Dutch items were adapted to be closer to the content or intent of the US items.
In MST, the therapist should help the caregivers to take responsibility; the therapist is a coach but is not taking over. Everything is done in collaboration. Nevertheless, in some of the Dutch items too much emphasis was placed on the therapist forcing instead of helping the family (item 5), taking over responsibility (item 24), or on passiveness from the caregivers regarding the therapy process instead of asking their active collaboration (item 12-14, 21, and 22). Other items proved to be somewhat different in content for different reasons. The original Dutch item 4 revolved around the precision of the recommendation, instead of whether the recommendation was targeted at a specific problem. When hearing the original Dutch item 15, caregivers often felt they had to rate the achievements or success of the therapy, instead of rating whether the session was action-oriented. In the original Dutch item 19, caregivers were asked whether the therapist's recommendations made family members more responsible, instead of asking whether these recommendations helped family members to become more responsible. The remaining items (item 2, 8, 20, 23, and 25-28) did not require any adaptations. Response categories proved to be quite similar in content and structure to the English response categories, however, were quite unfamiliar to Dutch caregivers. Therefore, response categories were changed from a 5-point scale ranging from not at all to very much into a 5-point scale with the categories 1 = totally disagree, 2 = disagree, 3 = partly agree/partly disagree, 4 = agree, and 5 = totally agree. The wordings of all items and the response categories of the Dutch TAM-R were discussed with two focus groups (one with MST interviewers from the call-center and one with MST consultants). The input from these two focus groups was integrated with the results from study 1. The resulting adaptations to the TAM-R were sent to all members of the two focus groups for feedback. Remaining disagreement was resolved during a second meeting with the members of the MST consultant focus group. This resulted in a pilot version of the questionnaire, which was submitted to five primary caregivers of youth receiving MST during a face-to-face interview. After consulting these parents, no further improvements were deemed necessary.
In study 2, three different versions of the Dutch TAM-R were evaluated: The original translation without any adaptations (version R), a version with only the adapted translation of the items (version A), and a third version in which both the items and the wording of the response categories were adapted (version B).
Participants
Families receiving MST between September 2012 and September 2013 at one of the participating institutions from study 1 were randomly allocated to one of the three versions of the Dutch TAM-R. Families were administered the same questionnaire during the whole duration of therapy. Random allocation was stratified on therapist to control for any therapist effects. This resulted in 85 families being allocated the current translation (version R), 78 families being allocated the version with adapted translation of the items (version A), and 74 families being allocated the version with adapted translation of the items as well as the wording of the response categories (version B). With an average of 4.05 administrations per family (SD = 1.63), this provided a total of 292 TAM-R R reports, 258 TAM-R A reports, and 259 TAM-R B reports. The families were served by 32 therapists. As in study 1, questionnaires not administered in Dutch were excluded. The US data consisted of response category frequency distributions of the items of the US TAM-R, made available by MST Services for study 1. Data underlying these distributions was simulated and a random sample of 300 reports out of over 89,000 US TAM-R reports was selected.
The Dutch youth were on average 15.4 (SD = 1.5) years of age, 69% were male, and 8% of the adolescents were born outside of the Netherlands. The adolescents showed borderline internalizing problem behavior at the start of MST (mean T-score of 61.0, SD = 9.5) and clinical externalizing problem behavior (mean T-score of 67.9, SD = 11.1) based on the Child Behavior Check List 6-18 (CBCL; Achenbach & Rescorla, 2001) . Of the primary caregivers 30% were born outside of the Netherlands. The majority had attended at least high school (85%) with 4% having had no education at all. The sample characteristics did not differ significantly for the three versions of the TAM-R.
Analyses
The analyses of study 1 were replicated for the three versions of the Dutch TAM-R (version R, version A, and version B) separately.
Results
Rasch Analysis
Unidimensionality was analyzed with a PCA for each version of the TAM-R separately. Except for the second criterion for version B (the ratio of eigenvalues of the first and second factor was only 4.8 instead of a minimum of 5), all criteria were met. Since all criteria were met for version R and A, and two out of three criteria were met for version B (with the second criterion only slightly below the required minimum), unidimensionality was deemed sufficient to continue analyses.
A. M. C. Lange et al.: Cross-National Equivalence of the TAM-RAs was the case in study 1, the lowest two category thresholds were not ordered. This was true for all three versions of the TAM-R (Table 2) . Also, the first three thresholds were closer to one another than 1 logit and the outfit MNSQ was above 2.00 for all versions. Since the category measure and the observed average measure (the mean questionnaire score per category) were increasing monotonically, the categories themselves did not appear to be disordered. Rather, the observed disordering was the result of the low frequencies of categories 1-3 (Adams et al., 2012) . By collapsing the categories 1-3 the fit of the rating scale was improved and all criteria were met for all three versions (see Table 3 ). Therefore, the 3-point rating scale (11145) was used for further analyses.
Reliability and model fit of the TAM-R with a 3-point rating scale were found to be good for all three versions. Person reliability varied between .81 and .86, person separation varied between 2.09 and 2.51, and the MNSQ of all items were below 2.00 for the three versions of the TAM-R.
Cross-National Comparison
First, the response category frequency distributions of the items of the US were compared to the distributions of the three Dutch versions using Fisher's Exact tests for all items. Results showed that distributions of the US and the Netherlands were significantly different for the majority of the items. Version R differed from the US on 12 items, version A differed from the US on 18 items, and version B differed on 24 items. US parents choose category 5 (= very much) 75% of the time, which was significantly more often than the Dutch parents in all three versions (63%, 60%, and 52%, respectively). In contrast, category 4 (= pretty much) was scored by 24% of the parents in the Netherlands using version R, 25% of the parents using version A, and 34% of the parents using version B, compared to 18% of the parents in the US. Contrary to our expectations, version B showed more dissimilarity with the US than version R and A (see Table 4 ). The percentages of Dutch reports passing the adherence threshold were 68% for version R, 62% for version A, and 57% for version B when using the US scoring system of 11115. These values increased to 86% (TAM-R R), 81% (TAM-R A), and 83% (TAM-R B) when using 11145.
Lastly, DIF analyses were conducted contrasting the three Dutch versions to the US. When using 11145 the amount of items with DIF was eight for version R and version A, and four for version B. When using 11115 the amount of items with DIF was eight for all three versions.
Discussion Study 2
The aim of study 2 was to investigate whether adaptations to the translation of the items and the response categories of the TAM-R would improve equivalence between the Dutch and the US version. The results showed that the adaptations did not achieve the intended improvements. The number of items showing DIF was comparable between the adapted and the original questionnaire versions. Also the percentage of questionnaires passing the adherence threshold was not influenced by the version of the TAM-R. Comparison of the response distributions showed that version A (adapted items only) was quite similar to the original version, whereas the distribution for version B (which included adaptations to the wording of the response categories) had a slightly different pattern. Interestingly, this pattern showed more dissimilarity with the US than the other two versions, indicating that the adaptations to the response categories had an influence opposite to the expected direction.
The adaptations of the translation of the items did not improve equivalence. The number of items with DIF, as well as the response category frequency distribution of the items, was very similar for version A (adapted items) and version R (original Dutch TAM-R). Poor item translation did not prove to be the source of bias between the US and Dutch TAM-R. Nevertheless, the wording of the adapted items is closer to the US version and the interviewers from the call-center stated that the questions were easier to understand for the caregivers completing the TAM-R. Therefore, the adapted translation of the items (version A) might still be preferable to the original Dutch version.
The adapted response categories decreased equivalence with the US, contrary to our hypothesis. As intended, the scale was more familiar to the Dutch respondents, as confirmed by the TAM-R interviewers from the call-center; parents found these response categories easier to understand and to use. However, using a more familiar scale meant that the translation was not as close to the US version as the original Dutch TAM-R. The current results suggest that the new translation actually has a different meaning, which influences the manner in which the response categories are used. Therefore, the adaptations to the response categories (version B) do not seem able to improve equivalence compared to the original Dutch version.
General Discussion
This two-study report investigated the equivalence of the Dutch TAM-R to the US original and looked into one of the most important typical sources of bias in cross-national comparison of scores, namely poor item and response category translation (Van de Vijver & Tanzer, 2004; Van Widenfelt, Treffers, De Beurs, Siebelink, & Koudijs, 2005) . The results showed that the TAM-R is nonequivalent between the two countries and that an adapted translation of the items and response categories could not improve the equivalence, even though both MST consultants and TAM-R interviewers agreed upon the improved conceptual and linguistic similarity of the adapted Dutch translation to the US original. This article will conclude by discussing other potential sources of bias, based on the overview of Van de Vijver and Tanzer (2004) , in an attempt to discern which source of bias is most likely to underlie the current nonequivalence.
The following sources of bias do not seem likely in the current study: dissimilarity in the population, in the administration conditions and instructions, in the construct, and dissimilarity in the measurement of the construct across countries. Comparison of the US and Dutch MST population showed the severity of youth problem behavior to be very similar in both samples. Although some dissimilarities were found regarding youth age, and youth and caregiver ethnicity, these client characteristics have been found not to relate to therapist adherence (Ryan et al., 2013;  Schoenwald, Halliday-Boykins, & Henggeler, 2003) . The difference in caregiver educational levels seems most likely due to differences in the educational system of the US and the Netherlands, in which case it would not reflect an actual difference across populations. Bias due to differences in administration conditions and instruction does also not seem likely since both US and Dutch data were collected by telephone interviews according to international guidelines regarding data collection and family instructions (MST Institute, n.d., Adherence data and MST-(TAM-R)). Lastly, bias due to differences in the construct or the measurement of the construct seems unlikely for several reasons.
In the first place, a recent publication on the international implementation of MST argued that the principles of MST proved to be applicable across international sites (Schoenwald, Heiblum, et al., 2008) . Moreover, the quality assurance system ensures that the core principles of MST are provided in a similar manner worldwide. Lastly, the involvement of Dutch MST consultants (who have extensive clinical knowledge of the MST model and the Dutch culture) in the adaptations to the translation of the items of the TAM-R in study 2 ensured that all adapted items would be appropriate for the Dutch context. In this way potential small differences in the actual behavior of the therapist would be accounted for. The current study did however provide some clues regarding more plausible sources of bias. In the first place, the adherence scores in the Netherlands increased between study 1 (conducted between 2009 and 2011) and study 2 (conducted between 2012 and 2013). Since in both studies the exact same questionnaire was completed by a very similar sample under similar conditions, it is unlikely that these differences are due to study differences. Instead, it is more likely that these results corroborate previous findings that adherence scores reflect the (lack of) success of the implementation of an intervention (Durlak & DuPre, 2008; Landsverk, 2013) . Specifically for MST, a recent study showed that therapist adherence increases with increasing team and organizational years of experience in providing MST (Löfholm, Eichas, & Sundell, 2014) . Since MST has only been disseminated outside of the US in the last 10-15 years, this implementation effect might (partly) explain why adherence scores in the Netherlands, but also internationally, are lower than in the US (MST Institute, 2010). However, further research would be required, since the relationship between implementation of MST and therapist adherence has only been studied in Sweden so far (Löfholm et al., 2014) . Investigating the level of implementation of MST in different countries could enlighten some of the international differences in adherence scores.
Secondly, findings from the current study point to differential response styles as a potential source of bias, as US scores were more heavily positively skewed than Dutch scores. Numerous studies have pointed to the fact that a score is not only influenced by the content of the item, but also by the respondent's response style (Diamantopoulos, Reynolds, & Simintiras, 2006; Harzing, 2006) . These response styles vary as a consequence of (familiarity with) the format of the items and response scale, demographic characteristics, and cultural or national groups (Arce-Ferrer, 2006; Diamantopoulos et al., 2006; Harzing, 2006) . Relevant for the current study are the findings from a large cross-national survey showing that US participants are more prone to using positive, but not negative, extreme response categories than Dutch respondents (Harzing, 2006) . To determine whether response style is indeed a main source of bias in the Dutch TAM-R, it is recommended to investigate the influence of response tendencies, especially international differences in a positive extreme response style. Several analytical approaches are available for this purpose (Morren, Gelissen, & Vermunt, 2011) . Importantly, future studies should not only investigate the extent to which current TAM-R scores are distorted by response style, but should also provide descriptives of the response styles accros different countries, to allow controlling for response style in the ongoing use of the TAM-R for quality assurance purposes worldwide.
This study has some limitations. First, the analyses were limited by the lack of full US data. Although the item frequency distributions allowed full DIF analyses and comparison of response category frequency distributions, thereby demonstrating bias at the item level (lack of scalar equivalence), it was not possible to test for other forms of measurement equivalence (such as metric equivalence or structural equivalence). Investigating full measurement invariance would provide a more thorough understanding of what levels of equivalence are and are not achieved. Since Rasch analysis mainly focuses on item functioning, other statistical approaches such as Structural Equation Modeling (SEM) should be considered for this purpose (Byrne, 2012; Van der Schoot, Lugtig, & Hox, 2012) . Also, the current data did not allow further investigation into other sources of the nonequivalence of the TAM-R, such as testing the hypothesis regarding extreme response style. Nevertheless, this study did provide a thorough discussion of the probability of several sources of bias as well as the implications of these findings for future research. Lastly, this study was restricted to a comparison of the Netherlands and the US. As MST is being implemented in multiple countries, a multi-country-comparison would be required to estimate the extent to which international comparison of adherence scores is legitimate.
In conclusion, this study has demonstrated that the US and Dutch TAM-R as yet are not equivalent and that this could not be attributed to poor item and response category translation. Response style differences and differences in (years since) implementation have been identified as plausible in explaining the nonequivalence of the Dutch and US TAM-R and therefore require further research.
Assessing the equivalence of an instrument is only a first step in developing cross-nationally comparable instruments and the identification of the source of bias may not always be straightforwardly solved by improvement of the translation. Thorough evaluation of typical sources of bias can assist in identifying what sources of bias require further investigation. It is hoped that future research will be able to establish the main source of bias in the TAM-R, so that the TAM-R can be used as a reliable and valid measure to monitor and improve MST therapist adherence across nations. Until satisfactory evidence regarding the equivalence of the TAM-R is provided, international TAM-R scores should be interpreted with caution. Van de Vijver, F., & Tanzer, N. K. (2004 
